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(54) HIGH-SPEED STEEL FOR END MILL 

(57)Abstract: 

PURPOSE: To obtain a high-speed steel for the end mill excellent in durable machinability with 
the surface hardness controlled to >900HV and the core hardness to >60 HRC. 
CONSTITUTION: Carbon is infiltrated and diffused into the surface of a high-speed steel contg. 
0.4-0.8 by weight of C, <1.0% Si, <1.0% Mn, 3.0-5.0% Cr, 5.0-10.0% Mo, 2.0-10.0% W, 2.5-4.0% V, 
7.0-10.0% Co and the balance iron and inevitable impurities and fulfilling W+2Mo=18 to 22%. The 
steel is further hardened and tempered. Consequently, the steel has a carburized layer of at 
least 1mm thickness, and the surface hardness is controlled to >900HV and the core hardness 
to >60HRC. 
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»^HV9 0 OK±-C«:aW!SA«HRC 

[flt&] Sfttt:^*3V>T, C : 0. 4-0. 8%, S 
i : 1. 0%£AT. Mn : 1 . 0%^T, Cr : 3. 0 
— 5. 0%, Mo : 5. 0—10. 0%, W : 2. 0 — 
10. 0%, V : 2. 5 — 4 . 0%, C o : 7 . 0—1 

o. o%xn&tmtLtz\iLmm±^wm<D^nmti*hte 

9, W+ 2Mo = 1 8-2 2%£WJB1-5i*ietffliG* 

B»S#HV9 6 0JEA±, »«iS^HRC6 0aifc 
1-5. 
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IH*Sl] **tfc*lwi3V>r, C : 0. 4-0. 8 
%, Si : 1. 0 %£XT, Mn:l. 0 %£JIT, C r : 
3 . 0 — 5 . 0% Mo: 5. 0 — 10. 0 %, W : 

2 . 0-10. 0 %, V : 2 . 5 — 4 . 0 %, Co: 

7. 0-10. 0%"e»*dSft*fettSjflU;^FBri8(O^ 
*Mbj&»feft!K W+2Mo=18-2 2%S:*JltS 
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[ 0 0 0 1 ] 
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»*>*U *B«SHV90 0K±, .S»a*HRC6-0 
[0 0 0 2] 

«*3i^K$/^#»i LTJ IS S 
KH 5 9^:ll|:it?)W-Mo -C o^XSSfl^e 

******** ft 0^ h y * **£R{b»o»#«rtoo 

»»*OJi#t±i8itfe^ftv^<D^a«-CS>5. * 
*aK*tC«KSrl6i-ft«tt^Bg 5 8-264 

3 0 »^» t #Bf!B2 60-177167 -B^«ft iffclB 

[0 0 0 3] 

3»*lc:fclBffj&*£DTv*5 0 

*f-yf>^trft*S-fr5c:fcirfts 0 ^fc^iao 

fctt, w, Mo, v^o^b^fiRTcSf^iiJDds^S-c 

ftH\zz7*7 4 Mb*{S«LttAI£t>k # L»<D«$#» 
feftftWv*?HB#£DS. £Jl±roiSi:j:?)!lftL 
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[0 0 0 4 ] 

«{bfto«tt*b€r£IRi;i:m*TaKK: J: otSffioM 
£ #*o-ft^b»o*rttl« 

fcoT, S«^JioT3i^K^^»»<DCSrjgjEfte>L 
70 d»o*«lftB!««{b*«r#*lc»*S.-ti:S*ikt U 

tt&ftiti. ^:t, »R«^c*tti. o-i. 2% 

v^t)tD-eu^t>^bfe^fi8;ic:^ftcfi:i:^ hy^^ 
0»{blw5&Kftc**rjfcftUfc 0 *fc»#B«Vb»eo*a;- 

20 oTHV 9 0 0^_bO^$.^#S*igVS^^«>fct) 

[0005] ap^*»n«otir?R«Bfi. 

V*T\ C : 0. 4 — 0. 8%, Si : 1. 0%J^T, M 

n : 1. 0%J^T, Cr : 3. 0-5. 0% Mo : 

5 . 0 — 10. 0 %, W : 2 . 0-10. 0 %, V : 

2. 5 — 4. 0%, Co: 7. 0-10. 0%T?^^^ 

tt*^fi»«±^^ieo^ttft^e>ft5«-cfeorw+ 
2M.o = l 8-2 2%£r«J£1-£^>- K ^suJSiKiCttfl 

J0 [0 0 0 6 ] »Jr^^^O^RS^3g^»loV^-CM-< 
5c C : Kiftfir^bL^OWSSraSfeSkkt^C 
r, W, Mo, V^7C*iJ*#U-C«»©*tfl**» 
fij<:LT»««t^t5 e C#0. 4%J^TT?^ ^ 
^K^^i LTS»I^Sft«S*s#e>tb-r, t/:C*5 
0. 8%^:x5i:SKSliCiTfc5l. 0-1. 

<b£i*r£tf>T-t<D«ffi£rO. 4-0. 8%k-rs e 
[0 0 0 7]. Si :«!«IJ=J(HHllfc LTf^«1-**saS» 

JWbsifetfc^ a*u«iiLTo. 2-0. 5 

[0 0 0 8] Mn : S i kl^«llCjH«±MttS!F«^fe 

0. 2-0. 5 I%$r:t5t^l?t- 

«EB«rl. 0%WTit6c 
[0 0 0 9] Cr : t&X&tmt, Z L,t&tfi<Ofa±tt%> 
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0-5. 0%k-T5o 
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%^iTij;t«m<, 1 o %»±-Ctt0MblM s 
&*:{k«i*]«:^i-0-C^Oi5HSr5. 0-10. 0%£: 
"Too 

[0011] W:Mo tl^C^plCC^jg^LTKibfei 

fb»Ofi*{bfc*ffi£ftafcfc*©ttlS&2. 0-1 
0. 0%£1"S o Mo iW»±etfWI*<Dttflr*rt>'fc, * 
OMliW+2M-o= 18-2 2%d«»*uv>«sH-e, 

2 2%«±^ttKffi£ftatfa*0^ttft<, trU^UMB 

toittsrwrao-ei 8-2 2%iciis^^5 0 

[0 0 12] V : 3iAftiHMb**J*5E*Tfc9^ SEHco 

■«ft<o«j»{b»*fc*i-^. vn SMCw^^jKfbWfr^ 

CO^#fi|C^UC= 0. 5 + 0. 2V-efcS£>K*f 
t7x7^ h<btr«*U»»W«|A«tirUW$HRC 
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[0 0 13] Co : S»^£*»gU XfmitkWm 

IBf^ffl*r*»Jc:i-*fc*C>^tt, '>ft< &^7%».LWio 
S*5£«***>0-C o ds#v^$if^oai^tt*.Uv^5 1 
0%a±o«S»r±l»IIB»Xtta:Sett*Sri«», j&At&S 
£±#£*5^T*<a«Sll£7. 0-1O. 0 
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KLfcfcfcM*. El^^tt^t U^*M*i-ttstt 
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imoi. 0-1. 2%i:3yhD->u$^»Kass 

lixyK; n>a> 3Q jfe»DX« K Ai& 66 * 85 $ t ft o 
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1200# x# 


560 30 


1. 02 


1. 0 


B 


930 "CX3H*" Xg^ 


1200 


560 30 


1.09 


1. 0 


« 

81 


C 


930 T X3H# Xg#t 


1200:*f 


560 3t3 


0. 90 


0. 5 


D 




1200** 


560 30 







[0017] S3ii, ^2 \z7^-tm^m<omitmm^ m ttmnmtsmx^m 10x30x50 mmog^sic 
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-3- 



(4) 



^i¥5- 16 3 5 6 3 



fi»?2>l±* 10X7 0mmG>S«JB«r 5 
*t5WRfrl:oV>t^Hffilt6 0mm, 3 jfefttfW [0 0 18] 

filrj: t)S*»L^ 0 fSfli, ^ tr — «WKBkfll«r [*4 

vi^&mm&Gi-z * i o x 5 smmtommntkKim 

[0017)01(1 #3g^8SB Lteff^g 

'F^;^WJM2 5. lm/min, % 9 &ff 0 . 0 
7mm/min, 5mm, J^S«U 1 

mmft*«HO*ft-C S 5 0 C WR«-*>ir®«JBiJ UfcB# 20 









0. 25 
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»fc v <^>iiStc J: o T »K«F»-«Rttfttb Sr^fS S it 5 

H«B«^J5 S HV9 0 0^ $»«$i«HRC6 
[^3] 





(volK) 
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/mm 1 ) 


mmm- 
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/cm 1 ) 
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11 


0. 6 


0. 9 
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705 


2.2 X10" 1 


221 


1. 5 
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23 


12 


0. 5 


0. 6 
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755 


2.0 X10" 5 
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1. 8 




C 


18 
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0. 4 


0. 8 
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4.5 X10' S 
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3. 0 
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11 




0. 9 
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3.5 X10' 6 
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0. 6 
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